INTRODUCTION
============

Suicidal ideation is an urgent mental health problem that can progress to suicide attempts and completed suicide.[@B1] A high prevalence of suicidal ideation is related to high suicide mortality rates. Youth suicide is a major social problem throughout the world in both developed and developing countries.[@B2] Globally, suicide is the second leading cause of death for 15- to 29-year-olds.[@B3] Adolescents attempt suicide at much higher rates than adults do. Among adolescents in the United States, suicide is the third leading cause of death for those aged 10--14 years and the second leading cause of death for those aged 15--34 years.[@B4] Regarding suicidal ideation among 9th- to 12th-grade students in the USA in 2013, 22.4% of female students and 11.6% of male students reported having seriously considered attempting suicide in the last 12 months.

Korea has the highest suicide rate among the 34 Organization for Economic Cooperation and Development countries with nearly 30 deaths per 100,000 people. According to Korea\'s National Statistical Office data from 2000, suicide is the second leading cause of death in young people, and the number of youth suicide deaths has increased in recent decade.[@B5] In 2009, the leading cause of death for 15- to 24-year-olds was suicide (15.3 people per 100,000), which is 2 times higher than the rate of automobile accidents as a cause of death (8.4 people per 100,000) among 15- to 19-year-olds. Between 2000 and 2010, the suicide death rate among youth doubled from 13.5% to 28.2%.

According to the fourth-stage (2007--2009) National Health and Nutrition Survey of 2,132 adolescents, 317 adolescents (14.9%) reported suicidal ideation, and 17 (0.8%) had attempted suicide.[@B6] The Korean National Evidence-Based Health Care Collaborating Agency\'s 2009 Online Youth Behavior Survey of 57,009 adolescents found that 10,690 adolescents (18.8%) reported suicidal ideation and 2,376 (4.4%) reported suicide attempts.[@B7][@B8] The rates of suicide attempts and suicidal ideation were 772 and 3,328 times higher, respectively, than the rate of death from suicide, suggesting that a significant number of adolescents aged 12--18 years consider suicide.

It is important to evaluate the risk factors for adolescent suicide to design interventions that could prevent deaths from suicide.[@B9] However, we cannot effectively prevent youth suicide by modifying a few risk factors under inadequate circumstances. Thus, it is essential to conduct systematic research that identifies the factors leading to suicidal ideation and suicide in youth.

Puberty is a developmental period in which rapid physical, cognitive, and social changes occur in combination with a lack of coping strategies and resources. The brain during adolescence shows distinctive changes and is vulnerable to stressors.[@B10] The proportion of young people who experience mental health problems is relatively high.[@B11] Suicide has been shown to be associated with mental health problems resulting from changes and stress during puberty.[@B12]

Previous research has shown that major life events that cause substantial changes in daily life are associated with adolescents\' suicidal behavior.[@B13] However, commonly experienced stress from daily life is also related to suicide.[@B14]

Suicidal ideation is a potential risk factor for future self-injurious behaviors and suicide completion and is an important subject for both researchers and policymakers.[@B15] In isolation, suicidal ideation is not always related to stress because many adolescents who have high levels of stress do not report suicidal ideation. Adolescents who are exposed to major or minor life events related to suicidal ideation may have protective factors or psychological defense mechanisms that mediate stress and prevent suicidal ideation or suicide attempts. One stress-buffering effect is social support from family relationships.[@B16] Despite exposure to multiple stressors, adolescents maintain their lives through social support in the context of supportive relationships with parents, friends, or teachers and other people in their families, schools, or communities.

During adolescence, it is essential for children to maintain a stable attachment to their parents in addition to acquiring independence and autonomy.[@B17] Parents have a major impact on adolescents\' development and social adaptation.[@B18]

Parental involvement in the form of 'at-home good parenting' has a significant positive effect on children\'s achievement and adjustment even after all other factors that shape adjustment are removed from the equation.[@B19] In the primary age range, the impact of different levels of parental involvement is much larger than the differences associated with variations in the quality of schools. The scale of this impact is evident across all social classes and ethnic groups.[@B19] Physical and psychological abuse by parents has been reported to increase adolescents\' suicide-related behaviors whereas close relationships with parents are related to reductions in youth suicide.[@B20] The number of suicide attempts is high among individuals who have experienced parental divorce or separation and expressions of suicidal ideation, depressive moods, and closed family communication. In addition, individuals who must cope with difficulties alone have a high degree of suicidal ideation.[@B9]

This study explored the numbers of adolescents who experience suicidal ideation and suicide attempts and the way that parental support affects the relationship between life stress and suicidal ideation, specifically as a mechanism for preventing suicide, among middle-school students in Korea.

METHODS
=======

1. Participants
---------------

This study analyzed data from a cross-sectional study on mental health promotion for children and youth conducted by the South Korea National Youth Policy Institute between May and July of 2013.

Our population was based on the 2012 Statistical Education Yearbook, which is a nationwide survey of students in the 4th--6th years of elementary school, the 1st--3rd grades of middle school, and the 1st--3rd grades of high school using a stratified multistage colonies sampling technique. A total of 9,402 students, including 3,157 elementary school students, 3,260 middle-school students, and 2,985 high-school students, completed self-questionnaires in their classroom units. We examined the data from 3,260 male and female middle-school students from the 2013 three-year research project. After excluding missing values, we analyzed data from 1,544 male students and 1,463 female students. This study proceeded after a review waiver approval from the institutional review board of Inje University Seoul Paik Hospital (II T-2015-306) .

2. Measurement
--------------

The independent variable in this study was life stress. The presence of suicidal ideation was the dependent variable with parental support considered as a mediator of this relationship. The measures, item details, and reliability for the independent, dependent, and mediating variables are described below.

### 1) Life stress

The life stressors for middle-school students were subdivided into 12 factors: parental relationships, sibling relationships, physical appearance, physical health, psychological health, economic support, friendships, opposite-sex relationships, senior-junior relationships, student-teacher relationships, career, and academic stress. The response categories were coded as 'never experienced stress' (1 point), 'seldom experienced stress' (2 points), 'experienced some stress' (3 points), and 'experienced much stress' (4 points). A high score indicated high life stress. The total life stress score was calculated as the equally weighted sum of sub-elements.[@B8]

### 2) Suicidal ideation

The response categories for the statement, "I have had suicidal ideation in the past year," were categorized as "yes" or "no."

### 3) Parental support

Parental support consisted of emotional, academic, and financial support. The survey included 14 statements: 6 on emotional support, 4 on academic support, and 4 on financial support. The response categories were coded as 'strongly disagree' (1 point), 'disagree' (2 points), 'agree' (3 points), and 'strongly agree' (4 points). A high score indicated high parental support. The total parental support score was calculated as the equally weighted sum of sub-elements.[@B8]

The 6 statements on emotional support were, "They give me emotional comfort," "They know and understand me," "They show me warmth," "They listen to my worries," "They give me help when I encounter hardship," and "They give me comfort when I feel disappointed or frustrated," with a Cronbach\'s α[@B21] of 0.945. The 4 statements on academic support were, "They counsel me on academic problems," "They give me study advice," "They give me necessary information and good books," and "They teach me good study habits and ways of life," with a Cronbach\'s α of 0.881. The 4 statements on economic support were, "They give me pocket money," "They buy me items for studying," "They buy me school supplies," and "They allow me to live without financial worries," with a Cronbach\'s α of 0.790.

3. Statistical Analysis
-----------------------

The study used PASW SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA) for data analysis. All analyses used 2-tailed tests, and a P-value less than 0.05 was statistically significant.

Frequencies were computed to describe the participants\' characteristics, and independent-sample t-tests and chi-square tests were used to examine gender and school year differences in suicidal ideation. The relationships between suicidal ideation and sub-elements of life stress or parental support were calculated using logistic regression analysis of each sub-element as an independent variable, one by one, adjusted for sex, grade, area, and employment status of parents. Parametric statistics were used with Likert scales of life stress and parental support, which are ordinary variables.[@B22]

We assumed life stress as an independent variable, suicidal ideation as a dependent variable, and parental support as a mediator variable. We calculated the significance of the relationship between life stress and suicidal ideation and the relationship between life stress and parental support using logistic regression analysis controlling for gender, school year, region, and parents\' occupation. Then, we examined whether the relationship between life stress and suicidal ideation with the mediator became smaller in absolute value than the relationship between life stress and suicidal ideation without the mediator using hierarchical logistic regression analysis. We also identified the interaction effect of life stress and parental support using Hosmer and Lemeshow\'s goodness-of-fit test.

RESULTS
=======

1. Participant Characteristics
------------------------------

The participants were 3,007 male and female middle-school students who participated in the 2013 South Korea National Youth Policy Institute survey. They included 1,544 male students (51.3%) and 1,463 female students (48.7%) from 16 cities across the country. Of these participants, 2,911 (96.8%) reported that their fathers worked, and 96 (3.2%) reported that their fathers did not work. Furthermore, 2,081 participants (69.2%) responded that their mothers worked whereas 926 (30.8%) responded that their mothers did not work. Of the participants, 1,322 (44.3%) lived in a large metropolitan city, 1,386 lived in a small city (46.1%), and 289 lived in a town (9.6%). Most of the participants were concentrated in special/metropolitan and small cities ([Table 1](#T1){ref-type="table"}).

2. Sex and School Year Differences in Suicidal Ideation
-------------------------------------------------------

Of the 3,007 participants, 710 (23.6%) responded that they had experienced suicidal ideation in the past year whereas 2,297 (76.4%) reported no suicidal ideation. Of the 710 students asked whether they had experienced suicidal ideation in the past year, 130 (18.3%) responded that they had suicidal ideation within the past year, 569 (80.1%) had not had suicidal ideation, and 11 (1.5%) did not respond. Regarding the differences in suicidal ideation between the sexes, the results showed that 234 male students (7.8%) and 476 female students (15.8%) reported suicidal ideation in the past year. The difference between male and female students with regard to suicidal ideation was significant (P\<0.001) ([Table 2](#T2){ref-type="table"}).

In terms of the year in school, 217 students in the first year (7.2%), 254 in the second year (8.4%), and 239 in the third year (7.9%) reported experiencing suicidal ideation in the past year. However, there were no significant differences in the occurrence of suicidal ideation across school years (P=0.212).

3. Differences in Suicidal Ideation by Life Stress and Parental Support
-----------------------------------------------------------------------

Life stress included 12 factors: parental relationships, sibling relationships, physical appearance, physical health, psychological health, economic status, friendships, opposite-sex relationships, senior-junior relationships, student-teacher relationships, career, and academic stress. The responses were coded as 'never experienced stress' (1 point), 'seldom experienced stress' (2 points), 'experienced some stress' (3 points), and 'experienced much stress' (4 points) ([Table 3](#T3){ref-type="table"}).

The total overall life stress scores, which included the scores for the 12 sub-elements, ranged from 12 to 48 points. The participants who reported having had suicidal ideation in the past year had an overall life stress score of 26.40 (standard deviation \[SD\]=6.37), which was significantly higher than the score of the participants who did not report experiencing suicidal ideation of 20.62 (SD=6.18) (P\<0.001).

Regarding the sub-elements of life stress and suicidal ideation, the participants who reported having had suicidal ideation in the past year had a higher stress score than those who did not report suicidal ideation for all 12 factors (P\<0.001).

Parental support consisted of emotional, academic, and financial support and was measured with responses to 14 statements: 6 on emotional support, 4 on academic support, and 4 on financial support. The students\' responses were recorded on a 4-point scale that included 'strongly disagree' (1 point), 'disagree' (2 points), 'agree' (3 points), and 'strongly agree' (4 points).

The overall parental support scores were based on the sum of the responses to the 14 sub-support statements and ranged from 14 to 56. The participants who had experienced suicidal ideation scored 40.64 (SD=8.61), and the participants who did not report suicidal ideation scored 46.67 (SD=8.17). The influence of parental support on suicidal ideation was significant (P\<0.001).

Regarding the sub-elements of parental support and suicidal ideation, the participants who reported having had suicidal ideation in the past year had a higher stress score in all 3 factors than those who did not report suicidal ideation (P\<0.001).

4. The Influence of Life Stress and Parental Support on Suicidal Ideation
-------------------------------------------------------------------------

The effect of life stress as a sub-element and a total score created by summing the sub-element scores was examined using logistic regression analysis, adjusting for sex, grade, area, and parental employment status. The adjusted odds ratio (aOR) between life stress as a total and the presence of life stress was 1.316 (P\<0.001). Among the 12 sub-elements, life stress associated with relationships with parents, siblings, and teachers increased the risk of the presence of suicidal ideation more than other factors ([Table 4](#T4){ref-type="table"}).

The influence of parental support as a sub-element and a total score created by summing the sub-element scores was also examined. The adjusted OR of parental support as a total score was 0.921 (P\<0.001). For the 3 subdomains of parental support, the aORs of emotional, academic, and financial support were 0.834, 0,822, and 0.844 (P\<0.001), respectively, indicating that parental support reduced the risk of the presence of suicidal ideation.

5. The Mediating Effect of Parental Support on the Relationship between Life Stress and Suicidal Ideation
---------------------------------------------------------------------------------------------------------

A hierarchical regression analysis evaluated the mediating effect of parental support on the relationship between middle-school students\' life stress and suicidal ideation over the past year. The independent variable was life stress, the dependent variable was suicidal ideation, and the mediator was parental support. The results of this analysis are shown in [Table 5](#T5){ref-type="table"}.

The total explanatory power for the mediating effect model was 13.4% for model 1, which included life stress and suicidal ideation, and 15.1% for model 2, which examined the influence of parental support on life stress and suicidal ideation. Both models were statistically significant (P\<0.001). The Durbin-Watson value was 1.89, and there was no autocorrelation between the variables.

For models 1 and 2, life stress had a significant relationship with suicidal ideation (model 1: standardized coefficient beta=0.367, aOR=1.318, P\<0.001; model 2: standardized coefficient beta=0.292, aOR=1.238, P\<0.001); hence, life stress was associated with increased suicidal ideation.

In model 2, the standardized coefficient beta value decreased suicidal ideation based on parental support. Parental support was negatively related to suicidal ideation; therefore, it decreased suicidal ideation (model 2: standardized coefficient beta=−0.152, aOR=0.951, P\<0.001). The interaction effect between life stress and parental support was not statistically significant (P=0.214).

When examining parental support as a mediator of the relationship between life stress and suicidal ideation, the R2 value increased slightly from 13.4% for model 1 to 15.1% for model 2. The F-value\'s P-value was \<0.001. Therefore, parental support mediated the relationship between life stress and suicidal ideation.

DISCUSSION
==========

This study found a high prevalence of suicidal ideation and suicide attempts and small but significant mediating effects of parental support on the relationships between life stress and suicidal ideation among middle-school students in Korea.

In terms of gender differences in suicidal thoughts, girls reported more suicidal ideation than boys did. The higher rate of suicide ideation among female students is consistent with previous studies.[@B23] There was no statistically significant difference in suicidal ideation across the 3 middle-school grades.

In terms of sources of stress, all sub-scales, including relationships with parents, brothers and sisters, friends, seniors-juniors, and teachers as well as physical appearance, physical health, psychological health, economic condition, and career, were related to suicidal thoughts. Consistent with prior research, this finding indicates that poor relationships with parents and a lack of interaction with peers in adolescence may lead to suicidal ideation.[@B24] These results are similar to those of a study that found that interpersonal conflict is a potential mechanism that may increase the likelihood of suicide attempts through attachment insecurity.[@B2][@B25] The parental support subscales (emotional, academic, and economic support) were also related to reduced suicidal thoughts. This result is consistent with previous research that found that parents play an important role in the lives of adolescents who have suicidal thoughts and behaviors.[@B26] The role of the family in preventing suicidal behavior is important.[@B27] Fostering cohesion, familial support, and attachment security in the family may lead to positive outcomes for adolescents struggling with suicidal ideation.[@B28] In addition, adolescents who attempt suicide experience high stress within their families, and their families have very limited problem-solving and coping skills.[@B29]

In addition to exploring life stress and parental support as risk factors for suicidal ideation, we examined parental support as a mediator that may decrease the relationship between life stress and suicidal thoughts. Parental support significantly decreased suicidal ideation for children who experienced high levels of life stress. This finding suggests that parent-family connectedness is a protective factor against attempting suicide, which is consistent with previous studies.[@B30]

Our study has several limitations. First, it is important to evaluate additional mediators to prevent suicide. Although there may be many protective factors, parental support has a significant effect on the relationship between suicidal thoughts and life stress.

Second, although this study aimed to analyze a national sample of youth, there are limitations as a result of including only teenagers enrolled in school. Future research should include youth who are not attending school because they may be more vulnerable to stress or may avoid stressors related to school.

Third, these findings are limited to middle-school students, and the results cannot be generalized to youth of all ages. Therefore, additional research should expand the age group of the study population.

Fourth, this analysis is a secondary data analysis using a national sample. Some factors, such as parental marital status, that were found to be related to suicidal ideation in previous studies[@B9] were not included.

Using national data that employed a stratified multistage colonies sampling method, we found that parental support has a mediating effect on stress. As both an independent and a mediating factor, the perception of supportive relationships with parents is an important protective factor against suicidal ideation for Korean middle-school students.

We also found that suicidal ideation was related to several multi-dimensional risk factors. In terms of life stress, many subscales, including physical appearance; physical health; psychological health; economic status; career; academics; and relationships with parents, siblings, friends, peers, and teachers, were related to suicidal ideation. In terms of parental support, emotional, academic, and financial support were all related to an absence of suicidal ideation. These findings indicate that suicide prevention programs should use a comprehensive and integrated approach that addresses all aspects of adolescents\' life stress and helps parents foster supportive relationships with them.

Although parental support did not explain all of the risk of suicide, parental support and positive perceptions of adolescents\' relationships with their parents could reduce adolescents\' suicidal thoughts. These findings suggest the importance of parental support in preventing suicidal behavior and may contribute to the creation of effective intervention programs. Fostering parental support could lead to positive outcomes for children and adolescents who are struggling with life stress and suicidal thoughts. Suicide prevention programs should enhance parental support and help parents support their children by reducing the economic burdens of education, teaching interpersonal communication skills within the family, and strengthening family bonds and attachments.
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###### Baseline characteristics of 3,007 middle-school students
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###### Suicidal ideation according to sex and grade
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Values are presented as prevalence (%).

^\*^By chi-square test. ^†^P for trend.

###### Suicidal ideation according to life stress and parental support as total and sub-element scores
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Values are presented as mean±standard deviation.

^\*^By t-test.

###### Adjusted odds ratios of suicidal ideation according to life stress and parental support total and sub-element scores
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^\*^By logistic regression analysis regarding each sub-element as an independent variable adjusted for sex, grade, area, and employment status of parents.

###### Mediating effect of parental support on the relationship between life stress and presence of suicidal ideation
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P-value of interaction term between total life stress score and total parental support score was 0.214.

aOR, adjusted odds ratio; CI, confidence interval.

^\*^Standardized coefficients. ^†^By hierarchical logistic regression analysis adjusted for sex, grade, area, and employment status of parents.
